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Description 

[0001] The present invention relates to a novel positive photosensitive composition useful as sensitive to an elec- 
tromagnetic radiation in a near infrared wavelength region. Particularly, it relates to a positive photosensitive compo- 
sition suitable for direct plate making by means of a semiconductor laser or a YAG laser and a positive photosensitive 
lithographic printing plate. 

[0002] Along with the progress in the image treating technology by computers, an attention has been drawn to a 
photosensitive or heat sensitive direct plate making system wherein a resist image Is iome6 directly from digital Image 
information by a laser beam or a thermal head without using a silver salt masking film, 

[0003] Especially, it has been strongly desired to realize a high resolution laser photosensitive direct plate making 
system employing a high power semiconductor laser or YAG laser, from the viewpoint of downsizing, the environmental 
light during the plate making operation and plate material costs. 

[0004] On the other hand, as image-fomnlng methods wherein laser photosensitivity or heat sensitivity is utilized 
there have heretofore been known a method of forming a color image by means of a sublimable transfer dye and a 
*5 method of preparing a lithographic printing plate. 

[0005] In recent years, a technique in which a chemical-amplification type photoresist is combined with a long wave- 
length light ray absorbing dye, has been proposed. For example. discloses a photosensitive material 
wherein a certain specific squarilium dye is combined with a photo-acid-generator and a binder. 
[0006] Further, as a technique of this type, a technique for preparing a lithographic printing plate by exposing a 
photosensitive layer containing an infirared ray absorbing dye, a latent Bronsted acid, a resol resin and a novolak resin, 
In an image pattern by e.g. a semiconductor laser, has been proposed (JP-A-7-20629). Further, the same technique 
wherein a s-triazine compound is used instead of the above latent Bronsted acid, has also been proposed (JP-A- 
7-271029). 

[0007] Further. JPnA-9-43847 discloses a resist material capable of changing the crystallinlty of photosensitive ma- 
terial by heaUng by Irradiation with infrared light rays, and a method for fomiing a pattern utilizing it. 
[0008] Further, EP784233 discloses a negative chemical amplificaUon type photosensitive composition comprising 
(a) a resin selected from novolak and a polyvinylphenol. (b) an amino compound derivative capable of crosslinking the 
resin, (c) an infrared light-absorbing agent having a specific structure, and (d) a photo-acid-generator. 
[0009] However, the performance of such conventional techniques was practically inadequate. For example, in a 
case of a negative photosensitive material which requires heat treatment after exposure, it is considered that an acid 
generated from the exposure acts as a catalyst, and that the crosslinking reaction proceeds during the heat treatment, 
to form a negative image. However, in such a case, the stability of the image quality was not necessarily satisfactory! 
due to variation of the treating conditions. On the other hand, in a case of a positive photosensitive material which does 
not require such heat treatment after exposure, the contrast between an exposed portion and a non-exposed portion 
was inadequate. Consequently, the non-image portion was not sufficiently removed, or the film-remaining ratio at the 
image portion was not sufficiently maintained. Further, the printing resistance was not necessarily adequate. The lith- 
ographic printing plate disclosed in above JP-A-7-20629 is described to be useful as either a negative or positive plate. 
It is described that to use it as a positive plate, the exposed region is made alkali-soluble by image-pattern exposure 
and contacted with an aqueous alkali developer to remove the exposed region, and that in a case of a negative plate, 
the solubility of the exposed region is decreased by heating after image-pattem exposure followed by treatment with 
an aqueous alkali developer to remove the non-exposed region. However, Examples disclose only a case In which the 
heat treatment is canied out after the exposure; i.e. a negative plate, and no Example is given for a positive plate, not 
to mention about an improvement In printing resistance of a positive plate. 

[0010] GB-A-1 489 308 discloses a dry planographic printing plate blank comprising, on an ink receptive substrate: 
a laser-responsive layer which contains particles which absorb laser energy, a binder which oxidizes under the influence 
of laser radiation and a cross-linkable resin together with a cross-linking agent; and a film of ink-repellent silicone 
rubber overiying In an adherent contact with said layer. 

[0011] EPnA.894 622 being a document In accordance with Art. 54(3) EPC describes a positive-type photosensitive 
composition for use with an Infirared laser, comprising a substance which generates heat upon absoriDing light, a resin 
which has phenolic hydroxyl groups and is soluble in an aqueous alkaline solution, and a copolymer 
[0012] EP^-901 902 being a document in accordance with Art. 54(3) EPC relates to a positive photosensitive com- 
position for use with an infrared laser, comprising: 
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an alkali aqueous solution soluble polymer compound (A). 

a compound (B) which Is compatible with the alkali aqueous solution soluble polymer compound, thereby lowering 
the solubility of the alkali aqueous solution soluble polymer compound in an alkali aqueous solution, the effect of 
lowering the solubility being reduced by heating, and 
a compound (C) which generates heat upon absorption of light. 
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wherein the thermal decomposition temperature of each of compound (A), compound (B). and compound (C) is higher 
than 150X. 

[001 3] The present invention has been made in view of the above-mentioned various problems of the prior art. Name- 
ly, it is an object of the present invention to provide a positive photosensitive composition, which is excellent in the 
contrast as between an exposed portion and a non-exposed portion and which provides an adequate film-remaining 
ratio and excellent fastness at the image portion, and a positive photosensitive lithographic printing plate which Is 
excellent in printing resistance and a method for its treatment. 

10014] Another object of the present invention is to provide a positive photosensitive lithographic printing plate which 
does not require heating before development after exposure, and thus Is excellent In the stability of the image quality 
and a method for its treatment. 

[00151 The present invention provides a positive photosensitive composition as specified in claim 1. comprising at 
least (a) an alkali-soluble resin and (b) a photo-thermal conversion material, which further contains (c) a compound 
capable of crosslinking the alkali-soluble resin by a thenmal action, and which contains substantially no compound 
which has a function to generate an acid when exposed in the coexistence of the photo-thermal conversion material, 
and a positive photosensitive lithographic printing-plate which comprises a support and a photosensitive layer made 
of the positive photosensitive composition formed thereon. 

[0016] Further, the present invention provides a positive photosensitive composition as specified in claim 12, com- 
prising at least (a) an alkali-soluble resin and (b) a photo-themial conversion material, which further contains (c) a 
compound capable of crosslinking the alkali-soluble resin by a thermal action, and which contains substantially no 
compound which is capable of generating an acid by a sensitizing effect of the photo-thermal conversion material, and 
a positive photosensitive lithographic printing plate which comprises a support and a photosensitive layer made of the 
positive photosensitive composition fomned thereon. 

[0017] Still further, the present Invention provides a method for treatment of a positive photosensitive lithographic 
printing plate wherein the positive photosensitive printing plate is developed without a heat treatment after the exposure. 
[0018] Now, the present invention will be described in detail with reference to the prefeaed embodiments. 
[001 9] The positive Image forming mechanism of the positive photosensitive composition of the present invention is 
not clearly understood. However, by irradiation of a near infrared light ray, an alkali-easy-solubilizing phenomenon of 
an exposed portion is brought-about. which is considered to be mainly due to a confomiation change in the portton of 
an alkali-soluble resin Irradiated with near infrared light rays, with substantially no chemical change, and such a phe- 
nomenon is utilized. Accordingly, the positive photosensitive composition of the present invention requires at least (a) 
an alkali-soluble resin and (b) a photo-thermal conversion material as essential components, and such components 
are contained in the positive photosensitive composition as essential components which bring about a difference in 
solubility In an alkali developer as between an exposed portion and a non-exposed portion, mainly by a change other 
than a chemical change. 

[0020] In the present invention, such a composition contains (c) a compound capable of crosslinking an alkali-soluble 
resin by a themrial action, whereby a coating film which is excellent in the fastness can be obtained, particulariy by 
heating after exposure, and a substantial Improvement in printing resistance can be obtained when it is used for a 
printing plate. 

[0021] Now, the constituting components of the present invention will be described in detail. 

[0022] As the alkali-soluble resin component (a) of the photosensitive composition to be used in the photosensitive 

composition of the present Invention, a novolak resin or a polyvinylphenol resin can be suitably used. 

[0023] The novolak resin may be one prepared by polycondensing at least one member selected from aromatic 

hydrocart>ons such as phenol, m-cresol, o-cresol, p-cresol. 2,5-xylenol. 3.5-xylenol, resorcinol, pyrogallol, bisphenol, 

bisphenol-A, trisphenol. o-ethylphenol, m-ethylphenyl, p-ethylphenol. propylphenol. n-butylphenol, t-butylphenol, 

1 -naphthol and 2-naphthol, with at least one akiehyde or ketone selected finom aldehydes such as formaldehyde, acetai- 

dehyde, proplonaldehyde. benzaMehyde and furfural and ketones such as acetone, methyl ethyl ketone and methyl 

isobutyl ketone, in the presence of an acid catalyst. 

[0024] Instead of the fomialdehyde and acetaldehyde, paraformaldehyde and paraldehyde may, respectively, be 
used. The weight average molecular weight calculated as polystyrene, measured by gel pemieation chromatography 
(hereinafter refen-ed to simply as GPC). of the novolak resin (the weight average molecular weight by the GPC meas- 
urement will hereinafter be refen-ed to as Mw) is preferably from 1 ,000 to 1 5,000, more preferably from 1 .500 to 1 0.000. 
[0025] The aromatic hydrocarbon of a novolak resin may, for example, be preferably a novolak resin obtained by 
polycondensing at least one phenol selected from phenol, o-cresol, m-cresol, p-cresol. 2,5-xylenol. 3,5-xylenol and 
resorcinol, with at least one member selected from aldehydes such as formaldehyde, acetaldehyde or proplonaldehyde. 
[0026] Among them, prefen-ed is a novolak resin which is a polycondensation product of an aldehyde with a phenol 
comprising m-cresol/p-cresol/2.5-xyIenol/3.5-xylenol/resorcinol in a mbcing molar ratio of 70 to 1 00/0 to 30/0 to 20/0 to 
20/0 to 20, or with a phenol comprising phenol/m-cresol/p-cresol in a mixing molar ratfo of 10 to 100/0 to 60/0 to 40. 
Among aldehydes, fonnaldehyde is particulariy preferred. 
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[00271 The polyvinyl phenol resin may be a polymer of one or more hydroxystyrenes such as o-hydroxystyrene m- 
hydroxystyrene. p-hydroxystyrene. 2-{o.hydroxyphenyl)propylene, 2- (m-hydroxyphenyl)propylene or 2.(p.hydroxy. 
phenyl)propylene. Such a hydroxystyrene may have a substltuent such as a halogen such as chlorine, bromine Iodine 
or fluorine, or a C^^ alkyi group, on its aromatic ring. Accordingly, the polyvinyl phenol may be a polyvinyl phenol which 
may have a halogen or a C^^ alkyI substltuent in its aromatic ring. 

[0028] The polyvinyl phenol resin Is usually prepared by polymerizing one or more hydroxystyrenes which may have 
substituents In the presence of a radical polymerization Initiator or a catlonic polymerization initiator. Such a polyvinyl 
phenol resin may be the one subjected to partial hydrogenatlon. 

[0029] Or. it may be a resin having a part of OH groups of a polyvinyl phenol protected by e.g. t-butoxycarbonyl 
groups, pyranyl group, or furanyl groups. Mw of the polyvinyl phenol resin is preferably from 1.000 to 100 000 more 
preferably from 1 ,500 to 50,000. 

[0030] More preferably, the polyvinyl phenol resin is a polyvinyl phenol which may have a q . alkyI substltuent in 
Its aromatic ring, particularly preferably an unsubstituted polyvinyl phenol. 

[0031] If Mw of the above novolak resin or polyvinyl phenol resin is smaller than the above range, an adequate 
coating film as a resist can not be obtained, and if it exceeds the above range, the solubility of the non-exposed portion 
m an alkali developer tends to be small, whereby a pattern of a resist tends to be hardly obtainable. 
[0032] Among the above described resins, a novolak resin is partlculariy preferred. The ratio of such a resin to be 
used in the present invention is usually from 40 to 95 wt%, more preferably from 60 to 90 wt%. based on the total solid 
content of the photosensitive composition. 

[0033] The photo-thermal conversion material (b) to be used for the positive photosensitive composition of the present 
Invention is not particularly limited as long as it is a material capable of generating heat when Irradiated with light. More 
specifically, it may. for example, be a compound having an absorption band covering a part or whole of a wavelength 
region of from 650 to 1,300 nm, such as an organic or inorganic pigment, an organic dye, or a metal. Specifically it 
may. for example, be carbon black, graphite, a metal such as titanium or chromium, a metallic oxide such as titanium 
oxide, tin oxide, zinc oxide, vanadium oxide or tungsten oxide, a metal carbide such as titanium carbide a metal boride 
or an inorganic black pigment, an azo type black pigment. Tionol Green 2YS". or a black or green organic pigment 
such as -Green Pigment 7". as,discIosed in JP^^.322219. The above carbon black may. for example be "MA-7" 
"MA.1 00", "M A-220", "#5". "#1 0" or "#40". as a commercial product of Mitsubishi Chemical Corporation, or "Color Black 
FW2". TW20" or "Printex V". as a commercial product of Degussa Company. 

[0034] Further, dyes having absorption in a near Infrared region, as disclosed in e.g. "Special Function Dye" (compiled 
by Ikemori and Hashlratani, 1986. published by KabushikI Kaisha CMC), "Chemistry of Functional Dyes" (compiled by 
Higaki. 1981. published by KabushikI Kaisha CMC). "Dye Handbook" (compiled by Oga. HIrashima. Matsuoka and 
Kitao, published by Kodansha), the catalogue published In 1995 by Japan Photosensitive Research Institute and a 
laser dye catalogue published in 1 989 by Exciton Inc., may be mentioned. 
35 [0035] Further, organic dyes disclosed in JP-A-2-2074. JP^2-2075, JP-A-2-2076. JP-A-3-97590, JP-A-3.97591 . 
JPhA-3-63185. JPtA=3-26593 and JP-A-3-97589, and commercial product "IR820B" of Nippon Kayaku K.K.. may. for 
example, be mentioned. As the photo-thermal conversion material, typical examples of dyes and pigments having 
absorption in a near infrared region will be shown below. 
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[0036] These dyes can be synthesized in accordance with conventional methods. The following dyes may be com- 
20 mercially available. 



$-59 polymethine dye: 
S-60 nigrosine dye: 
S-61 nigrosine dye: 
25 S-62 nigrosine dye: 
S-63 carbon blacl<: 
S-64 titanium monoxide: 
S-65 



IR-820B (manufactured by Nippon Kayaku K.K.) 
Colour Index Solvent Black 5 
Colour Index Solvent Black 7 
Colour Index Acid Black 2 

MA-100 (manufactured by Mitsubishi Chemical Corporation) 

Titanium Black 13M (manufactured by Mitsubishi Material K.K.) 

titanium monoxide: Titanium Black 12S (manufactured by Mitsubishi Material K.K.) 



30 [0037] Among these, a cyanlne dye, a polymethine dye, a squarilium dye, a croconium dye, a pyrylium dye and a 
thiopyrylium dye are prefen^ed. Further, a cyanine dye, a polymethine dye. a pyrylium dye and a thiopyrylium dye are 
more preferred. 

[0038] Among these, particularly prefen-ed is a cyanine dye of the following formula (I) or a polymethine dye of the 
formula (II), or a pyrylium dye or a thiopyrylium dye of the following formula: 
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wherein each of R1 and R2 is a C^^ alkyi group which may have a substituent. wherein the substituent is a phenyl 
group, a phenoxy group, an alkoxy group, a sulfonic acid group, or a carboxyl group; Is a heptamethine group which 
may have a substituent. wherein the substituent is a C^^ alkyI group, a halogen atom or an amino group, or the hep- 
tamethine group may contain a cyclohexene ring or a cyclopentene ring having a substituent, formed by mutual bonding 
of substituents on two methine carbon atoms of the heptamethine group, wherein the substituent is a C^.q alkyl group 
or a halogen atom; each of m^ and m2 is 0 or 1 ; each of and is a group of atoms required for fomiing a nitrogen- 
containing heterocyclic ring; and X- is a counter anion. 
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Wherein each of R3 to R6 is a C^^ alkyi group; each of 2^ and is an aryl group which may have a substituent. wherein 
the aryl group is a phenyl group, a naphthyl group, a fury! group or a thienyl group, and the substituent is a C^^ all<yl 
group, a dialkylamino group, a C^^ alkoxy group and a halogen atom; is a trimethine group or a pentamethine 
group; and X- is a counter anion. 
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(III) 

wherein each of and Y2 is an oxygen atom or a sulfur atom; each of R^, R6. r15 and R16 is a phenyl group or a 
naphthyl group which may have a substituent, wherein the substituent is a C^^ alkyI group or a C^.q alkoxy group; 
each of 1 ^ and 12 which are independent of each other, is 0 or 1 ; each of R9 to R^^ is a hydrogen atom or a C^^ alkyi 
group, or R9 and R^o, Rii and Ri2 or Ri3 and R^^. are bonded to each other to fomi a linking group of the formula: 
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wherein each of Ri^ to R^^ is a hydrogen atom or a C^^ alkyI group, and n is 0 or 1 ; is a halogen atom or a hydrogen 
atom; and X is a counter anion. 

[0039] The counter anion X- in each of the above fomiulas (I). (II) and (III) may. for example, be an Inorganic acid 
anion such as Ch. Br, h. CIO4-, BF4- or PFe', or an organic acid anion such as a benzenesulfonic acid, p-to!uenesulfonic 
acid, naphthalenesulfonic add. acetic acid or organic boric acid. 

[0040] Now, the compound capable of crosslinking the alkali-soluble resin (a) by a thermal action (hereinafter some- 
times referred to as the thenmal crosslinking compound for short) to be used in the present Invention, will be described 
In detail. The themial crosslinking compound Is not particularly limited as long as It has a characteristic capable of 
crosslinking an alkali-soluble resin by a thermal action. However. In the case of a photosensitive lithographic printing 
plate which Is a preferred embodiment of the present Invention, the thermal crosslinking compound is preferably a 
compound which does not cause any inconvenience In alkali solubility after image exposure, since the exposed portion 
Is dissolved by the exposure and the development of the printing plate to fonn a positive Image, and then the compound 
(a) is crosslinked by heating. 

[0041 J The ratio of the photo-thermal conversion material to be used Is usually from 0.1 to 30 wl%. preferably from 
1 to 20 wt% and particulariy preferably from 1-to 10 v\rt%. based on the total solid content In the photosensitive com- 
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position of the present invention. 

[0042] Further, as described hereinafter, when the photosensitive lithographic printing plate having a support and a 
layer made of the photosensitive composition thereon, Is exposed and developed, and then subjected to heat treatment, 
the photosensitive composition of the present Invention serves to increase the strength of the image portion and thus 
improve so-called printing resistance. Accordingly, more specifically, the thennal crosslinking compound may, for ex- 
ample, be a compound capable of crosslinking the alkali-soluble resin by heating at the heat treatment temperature, 
i.e. usually at a temperature of from 1 50^0 to 300''C. 

[0043] The themial crosslinking compound may. for example, be a nitrogen-containing compound having a thermal 
crosslinking property, preferably a compound having an amino group, more specifically, an amino compound having 
at least two functional groups such as methylol groups or aikoxymethyl groups as their alcohol condensation modifi- 
cation products, or acetoxymethyl groups. 

[0044] More specifically, the compound having an amino group is a compound having at least two groups represented 
by the following fomiula (T) In Its structure: 

-N (T) 
CHjOT* 



wherein each of and which are independent of each other, represents a hydrogen atom, an alkyi group, an alkenyl 
group or an acyl group. The number of carbon atoms in the alkyl group represented by T^ or T2 In the formula (T), is 
usually from 1 to 8. preferably from 1 to 4, the number of carbon atoms In the alkenyl is usually from 2 to 1 8, preferably 
from 2 to 4, the number of carbon atoms in the acyl group Is usually from 2 to 18, preferably from 2 to 4. The group 
represented by the formula (T) may, for example, be a methoxymethylolamino group, a dimethoxymethylamino group, 
a dimethylolamino group (i.e. a dihydroxymethylamino group) or a diethoxymethylamino group. 
[0045] The compound having at least two groups of the above fomiula (T) in its stmcture may, for example, be a 
compound having a melamine skeleton, a compound having a benzoguanamine skeleton, a compound having a gly- 
coluryl skeleton, a compound having an urea skeleton, a compound represented by (T-2), (T-S) or (T-4), or a compound 
made by condensation of compounds represented by the fomriulae (T-1) to (T-4) by means of a bivalent connecting 
group (hereinafter refen-ed to simply as a condensate). 




(T-l) 



wherein each of A^-A^ which are independent of one another, represents -CHjOU. wherein U is a hydrogen atom, an 
alkyl group, an alkenyl group or an acyl group. 
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wherein each of A^-A" which are independent of one another, represents -CHoOU. wherein U represents same as U 
in the formula (T-2). 



A". .A»a 

„^N-C- (CH2)„ -C-nC in, rj, 

A'^-^ II II ^A" 

O 0 



wherein each of AH-Ai" which are independent of one another, represents -CHjOU, wherein U represents same as 
U in the formula (T-2). 



Al5 

I 



0 = C 



Al6 



A" 
I 



N-CH-N 



'N-CH-N 



\ 

/ 



C=0 



(T-4) 



A 18 



wherein each of A15-ai8 which are independent of one another, represents -CHjOU. wherein U is a hydrogen atom 
an all<yl group, an alkenyl group or an acyl group. 

[0046] The number of carbon atoms in the group represented by U in the above formulae (T-1 ) to (T-4) is preferably 
the same as in Ti and T2 in the formula (T). ^ ' f j 

[0047] Examples of the compound represented by the fomiula (T-1) and its condensate will be presented as follows. 



^^^^^^\ . XCK2OCH3 HOH2CV .CH2OH 

CH3OH2C/ >Ojr CH30H2c/V5y^CH20CH, 

• A 

CH3OH2C CH2OCH3 HOHa/^HjOCHj 

(T-1-1) (T-1-2) 
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/V..ZUW3 ^CH20CH3 



CH30H2C\ /CB2OCH3 

CH30H2c/V^y*'\cH2^V(5v"\cH20CH3 ^ 

A ^ 
CH3OK2C CHaOCflj CHaOHz/^HzOCHa ' 



Examples of the compound represented by the fomiula (T-2) and its condensate will be presented as follows. 



(6l„ .y"^' 
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/\ 

CH3OH2C CH2OCH3 
(T-2-0 
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/\ 

H3COH2C CHzOH 
<T-2-2) 



N 

H0H2C CH2OCOCK3 
(T-2~3) 



^ Cfl20M, 

K 
/\ 

H9C40H2C CH20C4H9 

(T-2-4) 
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^CH2 

N 

/\ 

H3COH2C CHjOCHa 



CH3QH2C. 

N 

/\ . 
H0H2C CH2QCH3 



(T-2-5) 



[0049] Examples of the compound represented by the formula (T-3) and its condensate will be presented as follows. 



CHaOHzC. .CH2OCH3 

/N-C-CH2-C-N^ 
CH3OH2C B II ^CHzOCHa 
0 0 

(T-3-1) 



HOH2CV ^CKaOH 
/N-C-CH2-C-Hv 
CH3OH2C II « ^CKzOCKa 
0 0 

(T-3~2) 



C4H90H2C. .CH2OC4H9 

>N-C-CH2-C-M< 
CH3OH2C fl B ^.CH20C4H9 
Q 0 

(T-3-3) 



k3cocoh2c. ^ch20c0ch3 
;h-c-ch2-c-h(^ 

H3COH2C H B ^CHgOCHj 
0 0 

(T-3 -4) • 



CH3OH2C B 
0 



8 ^CHaOCHs HOH2C fl 



N-C-CH2-CH2-C-H 



/CH2OCOCH3 



B '^CH20CH3 
0 



(T-3-5) 



(T-3-6) 



"'^^'>n-c.ch2-c-nC^'«^^«-c-ch2-c-nc'"^^ 

CH3OK2C I B ^CHjOH HOH2C II B ^CH20CH3 

CT-3-7) 

[0050] Examples of the compound represented by the formula (T-4) and its condensate will be presented as follows. 



26 



EP 0 913 253 B1 



CH20CK3 CH2QCH3 CH2OH CH20CH3 
II It 

II II 

CHeOCHs CH20CHd CH2OCH3 CH20H 

(T-4-1) (T-4-2) 



CH2OC4H9 CHaOC^Hg CH2OCH3 CK2OCOCH3 

II II 

/N— CH— Nv /N — CH— H< • 

0=C<" I >C-0 0=»C< I >C»0 

^N— CH— N-^ ^N — CH— N'^ 

11 II 

CH20H CH2OC4H9 CH20CH3 CHaOCOdls 

(T-4-3) (T-4-4) 



CH2OH CH20CH3 

/N — CH— Nr ^?If — CH— Nv 

0«=C< I >c=o o=cC I >C=0 
^M— CH— ^H— CH— N'^ 

II i I 

CH2OCH3 CH2OCH3 CH20CH3 CH2OCH3 

(T-4-5) 

[0051] If the photosensitive lithographic printing plate of the present invention as descrilMd hereinafter is treated at 
a too high temperature, aluminum of the support may undergo deformation, and reproducibility of the image is likely 
to deteriorate. Whereas, in a case where the thennai crosslinking compound Is a compound having an amino group, 
a sufficient crosslinking effect appears at a relatively low temperature of about 200°C, in a short period of time, and a 
sufficient chemical resistance and printing resistance can be obtained, such being more favorable. 
[0052] The compound having an amino group is preferably one having a heterocyclic structure, particularly a nitrogen- 
containing heterocyclic structure, more preferably a melamine compound represented by the above formula (T-1) or 
Its condensate, particularly preferably a compound represented by the above formula (T-1). Among compounds of the 
formula (T-1), preferred is one wherein each of to A^ which are independent of one another, is -CH2OU, wherein U 
is a hydrogen atom or a C^^ alkyi group. Further, one having an alkoxylation ratio (the ratio (molar ratio) of U of -CH2OU 
being a C,^ alkyi group, in the total -CHjOU represented by A^ to A^) of at least 70%, preferably from 80% to 100%, 
is advantageous. Still further, particularly advantageous is a case where U is a hydrogen atom or a methyl groups, and 
methoxyiation ratio (the ratto (molar ratio) of U of -CH2OU being a methyl group in the total -CH2OU) is from 80 to 1 00%. 
[0053] Specifically, the amino compound may, for example, be a melamine derivative such as methoxy methylated 
melamine (e.g. Cymel 300 series (1) by Mitsui Cytec Company (former Mitsui Cyanamid Company)), a benzoguan- 
amine derivative such as a methyl/ethyl mixed alkoxylated benzoguanamine resin (e.g. Cymel 1100 series (2) by Mitsui 
Cytec Company), a glycoluryl derivative such as a tetramethylol glycoluryl resin (e.g. Cymel 1100 series (3) by Mitsui 
Cytec Company), or other urea resin derivatives. 
[0054] Among these, a melamine derivathre is particularly preferred. 
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[0055] The amount of such a thermal crosslinking compound (c) is preferably from 0.1 to 50 wt%. particularly pref- 
erably from 0.5 to 30 wt%, based on the total solid content of the photosensitive composition of the present invention. 
[0056] If the content of the above thermal crosslinking-compound is too small, in a case where the photosensitive 
composition of the present invention is used for the photosensitive lithographic printing plate as described hereinafter, 
5 the fastness of the coating film, such as chemical resistance or strength, deteriorates, and accordingly printing resist- 
ance deteriorates. If it is too large, it is feared that the alkali solubility of the exposed portion tends to be low and the 
solubility contrast between an image portion and a non-image portion deteriorates. 

[0057] The photosensitive composition of the present invention has (a) an alkali-soluble resin, (b) a photo-thermal 
conversion material and (c) a compound capable of crosslinking the alkali-soluble resin by a thermal action, as essential 

^0 components. The positive image formation by means of the composition, utilizes, as described above, the alkali-easy- 
solubilizing phenomenon at the exposed portion which is considered to be due to the conformation change in the 
portion irradiated with near Infrared light rays. Accordingly, it is clearly distinguished from the image formation system 
by means of the known negative photosensitive composition of a chemical amplification type. Therefore, with the pho- 
tosensitive composition of the present invention, it is not required to contain a compound which has a function to 

15 generate an acid when exposed In the coexistence of the photo-thermal conversion material (hereinafter referred to 
as a photo-acid-generator), which is required as an essential component by the negative photosensitive composition 
of a chemical amplification type. Accordingly, the photosensitive composition of the present invention contains sub- 
stantially no photo-acid-generator. 

[0058] The above "when exposed" means, more specifically, "when exposed by an electromagnetic radiation with a 

20 wavelength in the range of from 650 to 1 ,300 nm". 

[0059] The above photo-acid-generator is not particularly limited as long as it is a compound having the above func- 
tion. It may, for example, be a latent Bronsted acid (a precursor which decomposes to fomi a Bronsted acid) as de- 
scribed in JPnA-7-20629 and a haloalkyl-substltuted S-triazine as described In JP-A-7-271029 or a photosensitive acid- 
fonning agent as described in EP784233. 

25 [0060] In other words, the composition of the present invention does not substantially contain a compound which 
generates an acid under exposure condition of the photosensitive composition, such as the latent Br0nsted acid as 
described in JPnA-7-20629 and/or a compound which can generate an acid by the amplification action between the 
photo-thermal conversion material. This difference may be explained in such a way that the composition of the present 
invention is for positive, while the composition described in JPtA-7-20629 is for both positive and negative, and the 

30 image fomilng mechanism is different. 

[0061] The composition of the present invention does not contain a latent Bronsted acid or a haloaklkyl-substituted 
S-triazine compound, as mentioned above. Therefore, it has an advantage that it can be operated under white light. 
[0062] Namely, the positive photosensitive composition (the* photosensitive layer of the photosensitive lithographic 
printing plate as described hereinafter) of the present invention presents substantially no significant change in the 

35 solubility in an alkali developer, even when It is left to stand for 10 hours under in-adiation with a light intensity of 400 
lux under a white fluorescent lamp (36 W white fluorescent lamp Neolumisuper FLR 40 S-W/M/36, by Mitsubishi Electric 
Company. Ltd.). Here, "presents substantially no significant change in the solubility" means that the change in the film 
thickness of an image obtained by exposure and development under a condition to fomi 3% halftone dots, is within 
10% as between before and after the printing plate having a layer made of the positive photosensitive composition of 

40 the present invention, fomied on a support, is left to stand for 10 hours. 

[0063] The photosensitive composition of the present Invention may contain an additive, for example, a compound 
(d) which can suppress the alkali solubility of a mixture having at least (a) an alkali-soluble resin and (b) a photo-thermal 
conversion material, in order to improve the solubility contrast as between an image portion and a non-image portion. 
The compound (d) is not particulariy limited as long as it often acts advantageously for the image contrast obtained, 

45 and it is a compound having an alkali-solublility suppressing effect. It may. for example, be a cariboxylic acid ester, a 
phosphoric ester, or a sulfonic acid ester. The more preferable examples are lactone ring-containing dyes, as illustrated 
hereinafter. Such a lactone ring-containing dye is a compound having a function also as an excellent development 
visible image agent. Namely, the dye having such a lactone ring is an almost coloriess or light colored substance itself, 
but in the alkali-soluble resin such as a novolak resin, it strongly develops a color. The mechanism of how such a 

50 lactone ring-containing dye suppresses the alkali solution is not cleariy understood. However, formation of a proton 
transfer complex with an alkali-soluble resin, may. for example, be conceivable. 
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C2H5 




L-29 




H5C2-N>=CH-CH = CH\^CH«CH-CH=< _ N-CgHj 





(0064] Among these, a lactone ring-containing dye compound is particularly preferred as the compound (d)) 
[0065] Such a solubility-suppressing agent component (d) of the present invention is used as the case requires and 
the blend ratio is from 0 to 50 wt%. preferably from 1 to 40 wt%. mor« preferably from 2 to 30 wt%, based on the'total 
solid content of the photosensitive composition. 

[0066] Further, in the photosensitive composition, a coloring material other than one described above may be incor- 
porated as the case requires. As the coloring material, a pigment or a dye may be used. For example. Victoria Pure 
Blue (42595). AuramineO (41000). Catilon Briliant Flavin (basic 13). Rhodamine6GCP (45160), Rhodamine B (45170) 
Safranine OK70: 100(50240). Eric Grawsin GX (42080). Fast Black HB (26150). No. 120/Uonol Yellow (21090) Lionel 
Yellow GRO (21090). Similor First Yellow 8GF (21105). Benzidine Yellow 4T-564D (21095), Shimilor First Red 4015 
(12355), Llonol Red B4401 (15850). Fast Gen Blue TGR-L (74160). or Lionel Blue SM (26150). may be mentioned 
The numerals in the above brackets ( ) indicate the color Index (C.I.). 

[0067] The blend ratw of the coloring material is usually from 0 to 50 wt%. preferably from 2 to 30 wt%. based on 
the solid content of the entire photosensitive layer composition. 

[0068] The photosensitive composition of the present invention is prepared usually by dissolving the above described 
vanous components In a suitable solvenL The solvent is not particularly limited as long as it is a solvent which presents 
an excellent coating film property and provides sufficient solubility for the components used. It may, for example be a 
cellosolve solvent such as methylcellosolve. ethylcellosolve. methylcellosolve acetate or ethylceltosolve acetate a 
propylene glycol solvent such as propylene glycol monomethyl ether, propylene glycol monoethyl ether, propylene 
glycol monobutyl ether, propylene glycol monomethyl ether acetate, propylene glycol monoethyl ether acetate propyl- 
ene glycol monobutyl ether acetate or dipropylene glycol dimethyl ether, an ester solvent such as butyl acetate amyl 
acetate, ethyl butyrate. butyl butyrate. diethyl oxalate, ethyl pyrovate. ethyl-2-hydroxy butyrate, ethyl acetoacitate 
methyl lactate, ethyl lactate or methyl 2-methoxyproplonate. an alcohol solvent such as heptanol. hexanol diacetone 
alcohol or furfuryl alcohol, a ketone solvent such as cyclohexanone or methyl amyl ketone, a highly polar solvent such 
as dimethyl formamide. dimethyl acetamide or N-methyl pyrrolidone, or a solvent mixture thereof, or the one having 
an aromatic hydrocarbon added thereto. The proportton of the solvent Is usually within a range of from 1 to 20 times 
in a weight ratio to the total amount of the photosensitive material. 

[0069] The photosensiHve composition of the present Invention may contain various additives, such as a coating 
property-Improving agent, a development-improving agent, an adhesion-Improving agent, a sensitivity-improving 
agent, an oleophilic agent, within a range not to impair the performance of the composltfon. 



36 



EP 0 913 253 B1 



15 



20 



25 



[0070] The second aspect of the present invention relates to the photosensitive lithographic printing plate, which Is 
advantageously useful as a photosensitive lithographic printing plate having a photosensitive layer made of the above 
positive photosensitive composition on a support, prepared by coating the photosensitive composition of the present 
invention on the support. 

5 [0071] As a method for coating the photosensitive layer on the surface of a support, a conventional method such as 
rotational coating, wire bar coating, dip coating, air l<nife coating, roll coating, blade coating or curtain coating may, for 
example, be employed. The temperature for drying or for heating is, for example, from 20 to 170X, preferablv from 
30to150°C. ' 

[0072] The film thickness of the photosensitive layer is usually from 0.5 to 10 jim, preferably from 1 to 7 um more 
10 preferably from 1 .5 to 5 jim. 

[0073] The support on which a photosensitive layer made of the photosensitive composition to be used for the present 
invention will be formed, may, for example, be a metal plate of e.g. aluminum, zinc, steel or copper, a metal plate having 
chromium, zinc, copper, nickel, aluminum, iron or the like plated or vapor-deposited thereon, a paper sheet, a plastic 
film, a glass sheet, a resin-coated paper sheet, a paper sheet having a metal foil such as aluminum bonded thereto, 
or a plastic film having hydrophilic treatment applied thereto. Among them, preferred is an aluminum plate. As the 
support for a photosensitive lithographic printing plate, it is particularly prefen-ed to employ an aluminum plate having 
grain treatment applied by brush polishing or electrolytic etching in a hydrochloric acid or nitric acid solution, having 
anodizing treatment applied in a sulfuric acid solvent and, if necessary, having surface treatment such as pore sealing 
treatment applied. 

[0074] The roughness of the surface of the support is usually represented by the surface roughness Ra. This can 
be measured by using a surface roughness meter. The support to be used in the present invention is preferably an 
aluminum plate having an average roughness Ra of from 0.3 to 1.0 fim, more preferably from 0.4 to 0.8 ^m. 
[0075] The support may further be subjected to surface treatment with an organic acid compound before use if 
necessary. 

[0076] The third aspect of the present invention relates to a method for forming an Image on the above photosensitive 
lithographic printing plate. 

[0077] The electromagnetic radiation source for image exposure of the photosensitive composition and the photo- 
sensitive lithographic printing plate of the present invention is not limited as long as the photo-thermal conversion 
material can attain the purpose, and particularly an electromagnetic radiation source for generating a light ray such as 
30 a near infrared laser beam of from 650 to 1 .300 nm is prefenred. For example, a ruby laser, a YAG laser, a semiconductor 
laser, LED or other solid laser may be mentioned. Particularly preferred is a semiconductor laser or a YAG laser which 
is small in size and has a long useful life. With such a laser light source, scanning exposure is usually carried out, and 
then development is carried out with a developer to obtain an image. 

[0078] The laser light source is used to scan the surface of a photosensitive material in the form of a high intensity 
light ray (beam) focused by a lens, and the sensitivity characteristfc (mJ/cm2) of the positive lithographic printing plate 
of the present invention responding thereto may sometimes depend on the light intensity (m J/s cm2) of the laser beam 
received at the surface of the photosenslfw material. Here, the light Intensity (mJ/s cm2) of the laser beam can be 
determined by measuring the energy per unit time (mJ/s) of the laser beam on the printing plate by a light power meter, 
measuring also the beam diameter (the Irradiation area: cm^) on the surface of the photosensitive material, and dividing 
the energy per unit time by the irradiation area. The in^diation area of the laser beam is usually defined by the area 
of the portion exceeding 1/e2 intensity of the laser peak intensity, but it may simply be measured by sensitizing the 
photosensitive material showing reciprocity law. 

[0079] The light Intensity of the light source to be used in the present invention is preferably at least 2.0 x 10^ mJ/ 
s-cm2, more preferably at least 1.0 x 10^ mJ/s cm2. If the light intensity is within the above range, the sensitivity 
characteristic of the positive photosensitive composition of the present invention can be improved, and the scanning 
exposure time can be shortened, such being practically very advantageous. 

[0080] As the developer to be used for developing the photosensitive composition of the present invention, an alkali 
developer composed mainly of an aqueous alkali solution Is employed. 

[0081] As the alkali developer, an aqueous solution of an alkali metal salt such as sodium hydroxide, potassium 
hydroxide, sodium carbonate, potassium cariionate, sodium metasilicate, potassium metasilicate, sodium secondary 
phosphate or sodium tertiary phosphate, may. for example, be mentioned. The concentration of the alkali metal salt is 
preferably from 0.1 to 20 wt%. Further, an anionic surfactant, an amphoteric surfactant or an organic solvent such as 
an alcohol, may be added to the developer, as the case requires. 

[0082] In the case of the positive photosensitive lithographic printing plate. It is possible to obtain a positive image 
by developing treatment without heating after exposure as menttoned above. Further, a firm image can be obtained 
by heat treatment after development. The heat treatment after development is carried out preferably at a temperature 
of usually from 150 to 300°C. However, as mentioned above, if treated at a too high temperature, aluminum of the 
support may undergo deformation and producibility of the Image is likely to deteriorate. Therefore, a temperature within 
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a range of from 180*»C to 230**C Is partlculariy preferred. The suitable heating time Is determined depending upon the 
heating temperature, but It Is usually from 30 seconds to 30 minutes at a temperature of from 150 to 300°C, preferably 

from 1 minute to 20 minutes atatemperature of from 180'C to230»C, for example. from3to10mlnutesatatemDerature 
of200°C. 

[00831 Now, the present Invention will be described in further detail with reference to Examples. However. It should 
be understood that the present invention Is by no means restricted to such specific Examples. 



Preparation of an aluminum plate 



[0084] An aluminum plate (material: 1050. hardness: H16) having a thickness of 0.24 mm was subjected to degreas- 
ing treatment at 60X for one minute in a 5 wt% sodium hydroxide aqueous solution and then to electrolytic etching 
treatment in an aqueous hydrochloric acid solution having a concentration of 0.5 mol/l at a temperature of 25**C at a 
cun-ent density of 60 A/dm2 for a treating time of 30 seconds. Then, it was subjected to desmut treatment in a 5 wl% 
sodium hydroxide aqueous solution at 60*»C for 10 seconds and then to anodizing treatment in a 20 wt% sulfuric acid 
solution at a temperature of 20*»C at a cunrent density of 3 A/dm2 for a treating time of one minute. Further, It was 
subjected to a hydrothermal pore sealing treatment with hot water of 80°C for 20 seconds to obtain an aluminum plate 
as a support for a lithographic printing plate. 



EXAMPLE 1 

20 

[0085] A photosensitive liquid comprising the following components, was coated by a wire bar on an aluminum sup- 
port prepared by the above described method and dried at 85^ for 2 minutes In an oven, followed by stabilizing in an 
oven of SS'^C to obtain a photosensitive lithographic printing plate. 



25 Photosensitive liquid 



[0086] 
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Alkali-soluble resin: novolak resin (Mw 7000) having phenol/m-cresol/p-cresol (20/50/30 
molar ratio) co-condensed with formaldehyde 

IR-absorbing dye: compound of S-53 as identified above 

Lactone ring-containing dye compound: crystal violet lactone (by Tokyo Kasel Corporation) 
Crosslinking compound: Cymel 300 (by Mitsui Cytec Corporation) 
Solvent: cyclohexanone 



100 parts by weight 

4 parts by weight 
10 parts by weight 

5 parts by weight 
1,054 parts by weight 



[0087] The amount of film coating was 25 mg/dm2. 

[0088] Then, the above sample was subjected to Image exposure of 83.46 llnes/cm (212 lines/inch) and from 3 to 
97% halftone dot images with various exposure energies by means of a photosensitive lithographic printing plate ex- 
posure apparatus (Trend Setter 3244T, manufactured by Creo Products Inc.). Then, an alkaline developer (SDR-1. 
manufactured by Konica K.K.) was diluted 5 times, and development was canied out at 25''C. The resolution properties 
of 3% and 97% halftone dot images with various exposure energies, and the dissolution property at the non-Image 
portion were visually evaluated. The results are shown in Table 1 (Plate making properties). 
[0089] Then, In order to evaluate the strength In the exposed portion, the photosensitive lithographic printing plate 
prepared In the same manner was exposed and developed by the above-described method and heated for 6 minutes 
by an oven at a temperature of 200^C (referred to as burning treatment for short), then Impregnated for one minute in 
the Matsui washing oil (manufactured by Matsui Chemical Corporation). The film-remaining ratio of the Image portion 
after impregnation was obtained from the respective reflection densities of the Impregnated portton and the non-im- 
pregnated portion. Matsui washing oil used, was one type of plate cleaner for removing Ink from the printing plate, and 
the chemical resistance to this, is an Indicator for evaluation of the film-remaining ratio. Further, the remaining ratio of 
the 3% halftone dots was visually evaluated. As a comparison, a plate on which the heating at a temperature of 2WC 
for 6 minutes (burning treatment) was not applied, was evaluated In the same manner. The results are shown in Table 
1 (properties after Impregnated In washing oil). 



55 EXAMPLE 2 



[0090] The same operation as in Example 1 was can-led out except that the amount of Cymel 300 was changed to 
10 parts by weight. The results are shown In Table 1. 
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COMPARATIVE EXAMPLE 1 

[0091] The same operation with the same composition as In Example 1 was canied out except that cymel 300 was 
not used. The results are shown in Table 1. 
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Signed used in Table 1 are as follows: 

55 



EP 0 913 253 B1 



With regard to piate making properties: 

3% or 97% Halftone dot 

5 [0092] 

O. Almost completely reproduced 
A: Reproduced about 50 to 90% 
x: Almost no image 

10 

Dissolution properties 
[0093] 

15 Q No remaining film at non-Image portion 

A: Remaining film of less than 50% at non-image portion 
X: Remaining film of 50% and more at non-image portion 

Properties after impregnated in washing oil 

20 

[0094] Film-remaining ratio: The reflection densities of image portion after development, before and after impregna- 
tion, were measured by the reflection densitometer by Macbeth Corporation, and calculated by the following formula: 

25 Film-remaining ratio (%) = x 100 

A: Reflection density of image portion after impregnation 
B: Reflection density of image portion without impregnation 
C: Reflection density of non-image portion 

30 

3% Halftone dot 
[0095] 

35 Q Almost completely remained 
A: 50 to 90% of Image remained 
X: Less than 50 to almost no image remained 

[0096] As evident from Table 1, by adding the thermal crosslinking compound Cymel 300. chemical resistance to 
^0 Matsui washing oil by burning treatment substantially improves. Further, It is confirmed that other performances such 
as resolution properties are good without adverse effects. This indicates that the strength in the image portion Improves 
while a good Image property is maintained. In other words, high printing resistance can be attained. 

EXAMPLES 3 to 8 and COMPARATIVE EXAMPLE 2 

45 

[0097] The photosensitive liquid having the following composition was prepared, the same operation as in Example 
1 was carried out to obtain the photosensitive lithographic printing plate. 



Composition 


Parts by weight 


Novolak having m-cresol/p-cresol (90/10 molar ratio) Mw4000 


100 


IR-absorbing dye Compound of S-53 as identified above 


4 


Crystal violet lactone (by Tokyo Kasel Corporation) 


10 


Crosslinking agent (described In Table 2) 


5 


Methylcellosolve 


1,054 



[0098] The printing plate was treated in the same manner as in Example 1 , and the chemteal resistance after burning 
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treatment was evaluated. The method and standard of the evaluation were the same as in Example 1. 
[0099] In Comparative Example 2. the same photosensitive liquid as the above photosensitive liquid composition 
except that the crossllnking agent was not added, was used to prepare the photosensitive lithographic printing plate 
and the evaluation was carried out In the same manner as described above. The results are shown In Table 2 



Table 2 





Crosslinking agent *1 


Film-remaining ratio*2 


Example 3 


Cymel 300 (hexamethvl melaminf^ mAthnyviafinn rafin nf 
over 95%. corresponding to the above structure (T-1-1)) 


® 


Example 4 


Cymel 123 (methoxylatlon ratio of over 95%, 
corresponding to the above structure (T-2-1)) 


0 


Example 5 


N8101 (methoxylatlon ratio of over 95%, corresponding to 
the above structure (T-1-5)) 


® 


Example 6 


N1311 (melamine type, the weight average molecular 
weight about 3.000) 


® 


Example 7 


MW30HM (hexamethoxy melamine, methoxylation ratio 
of 95%, corresponding to the above structure (T-1-1)) 


® 


Example 8 


UFR-65 (T-3-1, methoxylatlon ratio of over 95%) 


o 


Comparative Example 2 


none 


X 



Commerdat products by Mitsui Cytec Corporation 

N8101, N1311, MW30HM: Commercial products by Sanwa Chemical Corporation 
Methoxylatlon rate Is calculated from the peak ratio of NMR(H). 
*2: Standard for evaluating the filnvremalning ratio: 

(6) : 80% and more 
Q From 50% to less than 80% 
A: From 20% to less than 50% 
x: Less than 20% 



EXAMPLE 9 



[0100] The same operation as in Example 1 was earned out except that the amount of cymel 300 was changed to 
1 part by weight, to make a plate. The printing evaluation was can-ied out by means of Dia Printing device (manufactured 
by Mitsubishi Heavy Industries). The number of plates which were subjected to burning treatment (heated by an oven 
for 6 minutes at a temperature of 200«C) was 50.000. and the 3% helfpoint dots on the printed plate maintained the 
same shape as at the Initial stage. 

[0101] Each of the lithographic printing plates used In Examples 1 to 9 was such that the solubility in the alkali 
developer did not substantially change even when left to stand for 10 hours under irradiation with a light Intensity of 
400 lux under a white lamp. 

[01 02] The positive photosensitive composition of the present Invention provides the photosensitive lithographic print- 
ing plate wherein the contrast as between an image portion and a non-Image portion is excellent, the film-remaining 
ratio in the image portion is sufficient, and the strength of the image portion is excellent and the printing resistance is 
substantially improved by burning treatment. Particularly, the photosensitive lithographic printing plate of the present 
invention can be advantageously used for plate making treatment in which heat treatment is conducted after develoD- 
ment. ^ 



Claims 

1. A positive photosensitive composition capable of being developed by an alkali developer, which comprises at least 
(a) an alkali-soluble resin and (b) a photo-thermal conversion material, which further contains (c) a compound 
capable of crosslinking the alkali-soluble resin by a thermal action, and which contains substantially no compound 
which has a function to generate an acid when exposed to electromagnetic radiation having a wavelength in the 
range of from 650 to 1.300 nm in the coexistence of the photo-thermal conversion material, and which has a 

characteristicsuchthatasolubility of an exposed portion increasesdue to exposure to anelectromagnetic radiation 
having a wavelength In the range of from 650 to 1.300 nm and that substantially no chemical change takes place 
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due to the exposure. 

2. The positive photosensitive composition according to Claim 1 . wherein the photo-thermal conversion material is 
a compound which has an absorption band covering a part of whole of a wavelength region of from 650 to 1 300 
nm. and which generates heat upon optical exposure to a part or whole of a wavelength region of from 650 to 
1,300 nm. 

3. The positive photosensitive composition according to Claim 1. wherein the above compound (c) Is a nitrogen- 
containing compound. 

4. The positive photosensitive composition according to Claim 3, wherein the above compound (c) Is a compound 

having an amino group. 

5. The positive photosensitive composition according to Claim 4. wherein the compound having an amino group is 
an amino compound having at least two methylol groups or alkoxymethyl groups. 

6. The positive photosensitive composition according to Claim 4. wherein the compound having an amino group has 
a heterocyclic structure. 

7. The positive photosensitive composition according to Claim 1, wherein the above compound (c) is a compound 
having at least two groups of the structure represented by the following formula (T) In the molecule, 

-N ^ (T) 
CHjOT^ 

wherein each of Ti and T2 which are independent of each other. Is a hydrogen atom, an alkyi group, an alkenyl 
group or an acyl group. 

8. The positive photosensitive composition according to Claim 1. wherein the above compound (c) is a melamine 
35 derivative. 

9. The positive photosensitive composition according to Claim 8, wherein the melamine derivative Is a compound of 
the following fonmula (T-1) and/or a compound wherein structures of the fonnula (T-1) are condensed by means 
of a bivalent connecting group. 
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SO 



nOn 



A2 T?ST ^A4 



(T-1) 



AS 

wherein each of A<-A6 which are independent of one another, is a group of -CHjOU. wherein U is a hydrogen 
atom, an all<yl group, an all<enyi group or an acyl group. 

55 10. The positive photosensitive composition according to Claim 9. wherein U Is a hydrogen atom or a C, . alkyi grouo 
and the alkoxylation ratio Is at least 70% (molar ratio). 

11. The positive photosensitive composition according to anyone of Claims 1 to 10, which further contains at least a 
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compound (d) capable of suppressing the alkali sotublilty of a mixture of (a) and (b). 

12. A positive photosensitive composition capable of being developed by an alkali developer, which comprises at least 
(a) an alkali-soluble resin and (b) a photo-themnal conversion material, which further contains (c) a compound 
capable of crosslinking the alkali-soluble resin by a thermal action, and which contains substantially no compound 
which is capable of generating an acid by a sensitizing effect of the photo-thermal conversion material, and which 
has a characteristic such that a solubility of an exposed portion increases due to exposure to an electromagnetic 
radiation having a wavelength in the range of from 650 to 1,300 nm and that substantially no chemical change 
takes place due to the exposure. 

13. A positive photosensitive lithographic printing plate capable of being developed by an alkali developer which com- 
prises a support and a photosensitive layer made of the positive photosensitive composition according to anyone 
of Claims 1 to 12. formed thereon. 

14. A method forfomning an image on a positive photosensitive lithographic printing plate, which comprises exposing 
the positive photosensitive lithographic printing plate as defined in Claim 13, to electromagnetic radiation having 
a wavelength in the range of from 650 to 1.300 nm. 

15. A method for fomiing an image on a positive photosensitive lithographic printing plate, which comprises exposing 
the positive photosensitive lithographic printing plate as defined in Claim 13, to a laser beam having a wavelength 
in the range of from 650 to 1 .300 nm. 

16. The method for forming an image on a positive photosensitive lithographic printing plate according to Claim 14 or 
15, which comprises developing the positive photosensitive lithographic printing plate as defined in Claim 13. and 
wherein heat treatment is not canried out during the period between exposure and development. 

17. The method for fomiing an image on a positive photosensitive lithographic printing plate according to Claim 16, 
wherein heating is carried out after the development. 

18. The method for fonming an image on the positive photosensitive lithographic printing plate according to Claim 17, 
wherein the heating temperature Is from 150 to 300*C. 

19. The method for fomiing an image on a positive photosensitive lithographic printing plate according to Claim 17, 
wherein the heating temperature is from 180 to 230°C 

20. A method for fonning an image on a positive photosensitive lithographic printing plate, which comprises exposing 
the positive photosensitive lithographic printing plate as defined in Claim 13 to a laser beam having a wavelength 
of from 650 to 1.300 nm, developing the positive photosensitive lithographic printing plate by an alkali developer 
without heat treatment, and heating at 150 to 30a*C after the development. 



PatentansprQche 

1 . Positive lichtempfindllche Zusammensetzung, welche durch einen Alkallentwickler entwickelt werden kann. welche 
mindestens (a) ein alkalilosliches Harz und (b) ein photo-thermlsches Umwandlungsmaterial umfaat. welche wei- 
terhin enthalt (c) eine VeriSindung. welche fahig 1st. das alkalildsliche Harz durch eine thermische Wiri^ung zu 
vernetzen. und welche im wesentlichen keine Verbindung enthalt. die eine Funktion hat. eine Saure zu erzeugen, 
wenn sie elektromagnetischer Strahlung mit einer Wellenlange im Bereich von 650 bis 1300 nm in der gleichzei- 
tigen Gegenwart des photo-themiischen Umwandlungsmaterials ausgesetzt wird, und welche eine solche Eigen- 
schaft besitzt, dass eine Loslichkeit eines bellchteten Bereichs aufgrund der Belichtung mit elektromagneUscher 
Strahlung mit einer Wellenlange im Bereich von 650 bis 1300 nm zunimmt, und dass im wesentlichen keine che- 
mlsche Anderung aufgrund der Belichtung stattfindet 

2. Positive lichtempfindliche Zusammensetzung nach Anspruch 1 , wobei das photo-thermische Umwandlungsmate- 
rial eine Verbindung 1st. die eine Absorptionsbande besitzt, welche einen Teil oder das gesamte einer Wellenlan- 
genreglon von 650 bis 1300 nm abdeckt. und welche bei optischer Belichtung eines Toils Oder des Gesamten 
einer Wellenlangenregion von 650 bis 1300 nm Wanne erzeugt. 
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3. Positive lichtempfindllche Zusammensetzung nach Anspruch 1 , wobei die obige Verbindung (c) eine stlckstoffhal- 
tige Verbindung ist. 

4. Positive lichtempfindllche Zusanfimensetzung nach Anspruch 3, wobei die obige Verbindung (c) eine Verbindung 
mit einer Aminogruppe ist 

5. Positive lichtempfindllche Zusammensetzung nach Anspruch 4, wobei die Verbindung mit einer Aminogruppe eine 
Aminoverblndung mit mindestens zwei Methylolgruppen oder Alkoxymethylgruppen ist. 

6. Positive lichtempfindliche Zusammensetzung nach Anspruch 4, wobei die Verbindung mit einer Aminogruppe eine 
heterocyclische Staiktur besitzt. 

7. Positive lichtempfindliche Zusammensetzung nach Anspmch 1 , wobei die obige Verbindung (c) eine Verbindung 
mit mindestens zwei Gruppen der Struktur gemaB der folgenden Formel (T) Im MolekQI ist: 



/CH20T^ 
^CH20T« 



worin jedes T'' und T2, welche voneinander unabhangig sind. ein Wasserstoffatom, eine Alkylgaippe. eine Alke- 
nylgruppe oder eine Acylgruppe Ist. 

Positive lichtempfindliche Zusammensetzung nach Anspruch 1 . wobei die obige Verbindung (c) ein Melaminderivat 
Ist. 

Positive lichtempfindliche Zusammensetzung nach Anspmch 8, wobei das Melaminderivat eine Verbindung der 
folgenden Fomiel (T-1) ist und/oder eine Verbindung. worin Strukturen der Formel (1-1) mittels einer zweiwertigen 
Verbindungsgruppe kondensiert sind: 
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worin jedes von A^-A^, welche voneinander unabhangig sind. eine Gruppe -CHgOU Ist, worin U ein Wasserstoffa- 
tom, eine Alkylgruppe, eine Alkenylgruppe oder eine Acylgruppe Ist. 

10. Positive lichtempfindliche Zusammensetzung nach Anspruch 9. wobei U ein Wasserstoffatom oder eine C-,^-AI- 
kylgruppe Ist. und das Alkoxyllerungsverhaltnis mindestens 70% (Molverhaltnis) betragt. 

11. Positive lichtempfindllche Zusammensetzung nach mindestens einem der Anspruche 1 bis 10. welche weiterhin 
mindestens eine Verbindung (d) enthalt, welche in der Lege Ist, die Alkaliloslichkeil einer Mischung aus (a) und 
(b) zu unterdrucken. 

12. Positive lichtempfindliche Zusammensetzung, welche durch einen Alkalientwickler entwickelt werden kann, welche 
mindestens (a) ein alkalildsiiches Harz und (b) ein photo-thermisches Umwandlungsmaterial umfaBt. welche wei- 
terhin enthalt (c) eine Verbindung, die fahig ist, das alkalildsliche Harzdurch eine themilsche WIrkung zu vernetzen. 
und welche Im wesentlichen keine Verbindung enthalt, die in der Lage ist. durch einen Senslbllislerungseffekt des 
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photo-thermlschen Umwandlungsmaterials eine Saure zu erzeugen, und welche eine solche Eigenschafl besitzt, 
dass eine Loslichkeit eines belichteten Berelchs aufgrund der Belichtung mit elektromagnetischer Strahlung mit 
elner Wellenlange im Bereich von 650 bis 1 300 nnfi zunlmmt, und dass Im wesentlichen keine chemische Andeaing 
aufgmnd der Belichtung stattfindet. 

13. Positive lichtempfindliche lithographische Dmckplatte, welche durch einen Alkalientwickler entwickelt werden 
kann. die einen Trager und eine darauf gebildete, lichtempfindliche Schicht umfaBt, welche aus der positiven llcht- 
empfindllchen Zusammensetzung gemall mindestens einem der Anspruche 1 bis 12 hergestellt ist. 

14. Verfahren zur Bildung eines Bildes auf einer positiven, lichtempfindlichen lithographischen Druckplatte. umfassend 
das Belichten der positiven, lichtempfindlichen lithographischen Druckplatte, wie in Anspruch 13 definierl. mit elek- 
tromagnetischer Strahlung mit einer Wellenlange im Bereich von 650 bjs 1300 nm. 

15. Verfahren zur Bildung eines Bildes auf einer positiven, lichtempfindlichen lithographischen Druckplatte. umfassend 
das Belichten der positiven, lichtempfindlichen lithographischen Druckplatte. wie in Anspruch 13 deflniert, mit ei- 
nem Laserstrahl mit einer Wellenlange im Bereich von 650 bis 1300 nm. 

16. Verfahren zur Bildung eines Bildes auf einer positiven, lichtempfindlichen lithographischen Druckplatte gemaH 
Anspruch 14 oder 15. umfassend das Entwickein der positiven, lichtempfindlichen lithographischen Druckplatte. 
wie in Anspruch 13 definiert, und wobei eine Warmebehandlung wahrend des Zeltraums zwischen Belfehtung und 
Entwicklung nicht durchgefuhrt wird. 

17. Verfahren zur Bildung eines Bildes auf einer positiven. lichtempfindlichen lithographischen Druckplatte gemaB 
Anspruch 16, wobei eine Erwannung nach der Entwicklung durchgefuhrt wird. 

18. Verfahren zur Bildung eines Bildes auf der positiven, lichtempfindlichen lithographischen Druckplatte gemaft An- 
spruch 17, wobei die Erw§miungstemperatur 150 bis 300°C betragt. 

19. Verfahren zur Bildung eines Bildes auf einer positiven, lichtempfindlichen lithographischen Druckplatte gemaft 
Anspruch 17. wobei die ErwSrmungstemperatur 180 bis 230^C betragt. 

20. Verfahren zur Bildung eines Bildes auf elner positiven, lichtempfindlichen lithographischen Druckplatte. umfassend 
das Belichten der positiven, lichtempfindlichen lithographischen Druckplatte, wie in Anspruch 13 definiert, mit ei- 
nem Laserstrahl mit einer Wellenlange im Bereich von 650 bis 1300 nm. Entwickein der positiven. lichtempfindli- 
chen lithographischen Druckplatte durch einen Alkalientwickler ohne WSrmebehandlung. und ErwSrmen bei 150 
bis 300''C nach der Entwicklung. 



Revendications 

1 . Composition photosensible positive pouvant 6tre d6velopp6e k I'aide d'un r6v6lateur alcalin. comprenant au moins 
(a) una r^slne soluble dans un alcali et (b) une mati^re de conversion photothenmique, contenant en outre (c) un 
compos§ pouvant r§ticuler la r6sine soluble dans un alcali par action thermique, et ne contenant presque pas de 
compost ayant comma fonction de g6n6rer un acide lorsqu'il est expos6 k un rayonnement 6lectfX)magn6tique 
ayant une longueur d'onde dans le domaine de 650 h 1 300 nm coexistent avec la mati6re de conversion photo- 
thermique, et ayant une caract^ristique telle que la solubility d'une partie expos^e augmente sous I'affet dune 
exposition k un rayonnement 6lectromagn6tlque ayant une longueur d'onde dans le domaine de 650 d 1 300 nm. 
et qu'il na se produise pratiquement pas de modification chlmique sous Teffet de Texpositton. 

2. Composition photosensible positive selon la revendlcation 1 , dans laquelle la mati6re de conversion phototherml- 
que est un compos6 ayant une bande d*absorptlon couvrant une partie ou la totality de la region de longueur 
d'onde de 650 k 1 300 nm, et qui g^n^re de la chaleur par exposition optique k una partie ou la totality de la region 
de longueur d'onde de 650 k 1 300 mn. 

3. Composition photosensible positive selon la revendlcation 1, dans laquelle le compost (c) ci-dessus est un com- 
post azotS. 

4. Composition photosensible positive selon la revendlcation 3, dans laquelle le compos6 (c) ci-dassus est un com- 
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pos6 comportent un groupe amino. 

5. Composition photosenslble positive seton la revendication 4. dans laquelle le compos6 (important un groupe 
amino est un compos6 amind comportant au moins deux groupes m6tiiylol ou groupes allcoxym6thyle. 

6. Composition photosensible positive selon la revendication 4, dans laquelle le compos6 comportant un groupe 
amino a une structure h^t^rocyclique. 

7. Composition photosensible positive selon la revendication 1, dans laquelle le compos6 (c) ci-dessus est un com- 
post comportant au moins deux groupes ayant la structure representee par la fonnule (T) suivante dans la 



dans laquelle chacun des groupes V et T2 qui sont independents Pun de Tautre, repr^sente un atome d'hydrogene, 
un groupe alkyle, un groupe alcSnyle ou un groupe acyle. 

8. Composition photosensible positive selon la revendication 1 . dans laquelle le compose (c) ci-dessus est un derive 
de meiamine. 

9. Composition photosensible positive selon la revendication 8, dans laquelle le derive de meiamine est un compose 
con-espondant d la fonnule (T-1) suivante et/ou un compose dans lequel des structures de fonnule (T-1) sont 
condensees d t'aide d'un groupe de liaison bivalent : 



dans laquelle chacun des groupes k qui sont independants les uns des autres, represente un groupe 
-CH2OU. dans lequel U represente un atome d'hydrogene. un groupe alkyle. un groupe alc6nyle ou un groupe 
acyle. 

10. Composition photosensible positive selon la revendication 9, dans lequel U represente un atome d'hydrogfene ou 
un groupe alkyle en C1-C4. et le taux d'allcoxylanon est d'au moins 70 % (rapport molaire). 

11. Composition photosensible positive selon Tune quelconque des revendications 1 10, contenant en outre au 
moins un compose (d) pouvant diminuer la solubllite dans un alcali d'un melange des composes (a) et (b). 

1 2. Composition photosensible positive pouvant etre devetoppee d Paide d'un reveiateur alcalin. comprenant au moins 
(a) une resine soluble dans un alcali et (b) une matiere de conversion photothemrilque, contenant en outre (c) un 



molecule : 



/ 

-N 

\ 



(T) 



CHaOT* 
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compos6 pouvant r6ticuler la r6slne soluble dans un alcali par action thermlque. et qui ne contlent presque pas 
de compos6 pouvant g6n6rer un acide par un effet de sensibilisation de la mati6re de conversion photothermlque. 
et qui a une caract6rlstlque telle que la solubility d'une partle expos^e augmente par exposition d un rayonnement 
6lectromagn6tique ayant une longueur d'onde dans le domaine de 650 d 1 300 nm et qu'll ne se produit presque 
pas de modification chimique sous Teffet de Texposition. 

1 3. Plaque d'impresslon lithographique photosensible positive pouvant §tre d§velopp§e k Paide d'un r6v§lateur alcalin. 
comprenant un support et une couche pliotosensibles constitu6s de la composition photosensible positive de I'une 
quelconque des revendications 1 d 12, fomi6e sur celui-cl. 

14. Proc6d6 pour former une Image sur une plaque d'impresslon lithographique photosensible positive, comprenant 
une exposition de la plaque d'impression lithographique photosensible positive telle que d6finie dans la revendi- 
catlon 13. A un rayonnement 6lectromagn6tique ayant une longueur d'onde dans le domaine de 650 k 1 300 mn. 

1 5. Proc§d§ de formation d'une image sur une plaque d'impression lithographique photosensible positive, comprenant 
une exposition de ia plaque d'impression lithographique photosensible positive telle que d§finie dans la revendi- 
cation 13, ^ un faisceau laser ayant une longueur d'onde dans le domaine de 650 k 1 300 nm. 

16. Proc6d6 de formation d'une image sur une plaque d'impression lithographique photosensible positive selon la 
revendicatlon 14 ou 15, comprenant un d6veloppement de la plaque d'impression lithographique photosensible 
positive telle que d§finie dans la revendicatlon 13, et dans lequel on n'effectue pas de traltement thermlque au 
cours de la p^riode entre I'exposition et le d§veloppement. 

17. Proc6d§ de formation d'une image sur une plaque d'impression lithographique photosensible positive selon la 
25 revendicatlon 16, dans lequel on effectue un chauffage apr6s le d6veloppement. 

18. Proc§d6 de fonnation d*une Image sur la plaque d'impression lithographique photosensible positive selon la re- 
vendicatlon 17, dans lequel la temperature de chauffage est de 150 d 300 ^'C. 
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19. Proc6d6 de formation d'une image sur une plaque d'impression lithographique photosensible positive selon la 
revendicatlon 17, dans lequel la temp6rature de chauffage est de 180 & 230 **C. 

20. Proc§d6 de formation d'une Image sur une plaque d'impression lithographique photosensible positive, comprenant 
une exposition de la plaque d'impression lithographique photosensible positive telle que d^finie dans la revendi- 
catlon 13, a un faisceau laser ayant une longueur d'onde de 650 k 1 300 nm, un d6veloppement de la plaque 
d'impression lithographique photosensible positive k I'aide d'un r6v6lateur alcalin sans traitement thermlque, et 
un chauf^ge k 150 jusqu'd 300 ^'C apr^s le ddveloppement. 
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